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DÞЇʪĄ：ɾé*-ʘŹƇ˝Ƽ̬ͅǑƯ˩ÑjФ̏Ę^ě1Costanza
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˞ǋȾȆ˫¬ɋ4CBA¥̠ɧĠŤ˝Ƽ̬ͅĘ^̹¥̠ĘĤD˝Ƽ̬
̦ͅ˘4EBMÝ±"ϫϚŢ¥̠įϨȑɝĘƍ6˩˝Ƽ̬ͅŲФ4Èǥ̆
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˩Ǒȷ͇Ɣ˩Ǒȷ}ǂϹ̹·¥̠.϶?¥̠˩（Фƾ1ΥȑʉŰ̦͖
;˩͇ƔbĳiȧƑ˞%śΟ´˩ÎőЀȑʉ&ĳŧƇȷM1ͪƣЛ[q
«̫̽˩´ȏȳϦôDƑ˞ĘТ́ɊÉ0Л[őЀÉ˩ǎˤ¥̠.1 
ĤD*̋ʘŹƇǎˤ¥̠ǚȿȑʉóͤ˩cÇĄ͎ЙɊƖ?Ȍô˩ʘŹƇ
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Abstract 
With one third of the World’s population living in coastal areas, humankind 
depends on the oceans and coasts for its survival. The resources and amenities of 
coastal area are crucial to the societal and economic needs. Coastal area, however, is 
under extraordinary and increasing pressure from human activities, which resulted in 
severely environmental issues in coastal area such as natural capital exhaustion, 
ecological degradation and environmental pollution, etc. Coastal strategic 
decision-making (SDM) is an effective tool for regulating human activities, allocating 
resources rationally and guiding coastal development towards sustainability. 
Ecosystem evaluation is of a vital component for all rationally coastal SDM 
processes. Ecosystem services is currently widely accepted and used for assessing the 
value of ecosystem. This conception, however, merely represents the instrumental and 
utility value of ecosystem, rather than its full objective value, results in a potential 
undervaluation to ecosystem value, and thus misleads decision-making process. 
The progress and practice of ecosystem value theory, the approaches and 
methods of ecosystem evaluation and coastal SDM were reviewed in this dissertation. 
The ecosystem value system and ecosystem intrinsic value (EIV) in ecology was 
defined. The approach and methodology for the evaluation of EIV was proposed, and 
for the SDM in coastal zones based on EIV was developed. Then, the approaches and 
methodologies based on EIV were applied to the case studies of the Principal Coastal 
Functional Zoning (PCFZ) in the coastal area of Xiamen Bay and the 
decision-making of Hong Kong-Zhuhai-Macau Bridge (HZMB) construction, and 
compared with the approach and methods based on Multi-Dimensional 
Decision-Making (MDDM). 
Ecosystem has intrinsic value itself by theoretical studies; and EIV is an 
objective value that emerges from the existence of ecosystem. The EIV is independent 
of human will and any instrumental usefulness for limited human purposes, but 
dependent on the existence of ecosystem, the substance, energy and information 
expressed by the structure, process and function of ecosystem, and the base of any 
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ecosystem instrumental value and services value. 
EIV can be evaluated by Emergy and Eco-exergy analysis. The EIV calculated 
by Emergy from the substance, energy and information of ecosystem represents the 
existent value of ecosystem. The EIV calculated by Eco-exergy from the structure and 
function of ecosystem represents the creative value and working externally capacity 
of ecosystem in a period. Both of them represent the stock and flow of EIV, 
respectively; and the total of EIV. The methods of EIV evaluation were applied to 
Xiamen Bay and Pearl River Estuary. The results showed that the EIVs of unit area in 
two areas were fairly consistency, and nearly 20 times higher than the globally 
average ecosystem services value in bays by Costanza et al. (1997), which was proved 
that EIV can overcome the undervaluation by ecosystem services evaluation. 
The approach and methodology of SDM based on EIV evaluation was developed 
to involve EIV into SDM process, which using Cost-Benefit Analysis (CBA) model, 
integrating CBAs in both socio-economic aspect and natural ecosystem aspect as a 
whole, following Ecosystem-Based Management (EBM) Principle, and analyzing 
quantificationally CBA for the tradeoff of the costs and benefits on the extended 
ecosystem by EBM to support decision-making process. The approach and 
methodology was used to the case studies of PCFZ in Xiamen Bay and the 
decision-making of HZMB construction to ensure sustainable development in coastal 
area. However, it is hardly to involve non-value information into decision-making. 
The approach and methodology of SDM based on MDDM was improved, and 
applied to the SDM case of HZMB construction. The results showed that the 
approach and methodology could involve all related dimensions and all information, 
and overcome the incomplete information in decision-making processes. Nevertheless
it depends on semi-quantitative analysis by expert judgment, and would be better for 
the non-structure and non-quantitative SDM processes. 
An intigrated approach of SDM was developed, which mainly bases on MDDM 
approach, combined with the approach based on EIV and stakeholders involvement 
that includes quantitative, semi-quantitative and un-quantitative results from experts, 
professional researchers and public to support SDM processes. 
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41ʘŹƇ˰»ňĘ˩ȬϰЈЯ  
ʘŹƇЩöƽ6ȧʘГ7Њ˲FJɽ0˲ Fq˞˩ęƇ1˟ DʘŹƇjDę
；ΈФ*Ķ˝Ƽ̬ͅ˩JɽĮďɭМô?ГĢ$ʘĢ˩ãϾcÇȖȧʘʐ.
˝ăʓÄ˩ʻʺęÊáȷ/Š˩ǫ́μʭ1QQÔ；ʘʐΈФ̏˩8%Ą
ƿm̏˩0.5%˩ʘŹƇÙǷv?；ʘʐƿ˩§³̶˝K¾˩30%[â；ʤ
ͷЀ˩90%4Holligan and Reiners1992õȞ<ȧM̨ʓÄȵЮ̲Ąʓϊ˩Ê
Ģ100 kmŝ˩ʘŹƇÊĢФ̏Ô；ГęФ̏19.2%4Shi and Singh2003
Ù˝ʓ?；45%˩Mé4Crossland et al.20051ďɭʘŹƇŢDę；!˩
˝ăĄM̨ȷϾΌ˩˝Ƽ0̆dĄ̀ʖǇ61iȧ̀ʖ˩与ϬåŴ0Mé˩ϙ
ϬĩÁ[âġƃÉϟ̒˩ÁƸ<tʘŹƇęÊФ0˷φɇφĶ˩M̨ʓÄÛ¾
μʭΉ̙0˝ ƼϤÉĄˑĨɿɐ̞ЈЯ#ȏęŃ͟˷ʆʘ˝Ƽ̬ͅ˩ȼɇ4Field 
et al.20021ĘϚß˩ ÌƋЊ；̵ȷ50%˩ˬʅ4Barbier et al.20080
35%˩̳ɔɌ4MA2006030%˩˔˙̄4Barbier et al.2008,ĹǍϤÉ
̵ȷ30%˩ʘŹƇęÊ4ÈǥÒɉʒΊ®1Ȃè4alteredǍÎȂè4semi-altered
ęÊ͘ ½"˩Ķϸ¬ƀ̀ç·?M̨ʓÄ˩ŽĶƦć4IGBP̍=Į 20051
ĿnϫϚ̌ŉ˩¥̠ɇΐͱʘŹƇ˩M̨ʓÄ9Ŀnô˘µ˞ʘŹƇęÊ/Š
˩μʭϨǤɆŢDM̨Ą˝Ƽ̬ͅɇΩϹ͡ĵŔ˒îǦ͆åŴ˩ϱό9Ϟ
̬¯˩ЈЯƀ̀ǋ1ǺĘ¥̠͗Ф»φɇφɢǒ˩ЈЯ1 
42ŢD˝Ƽ̬ͅ^˩ΘΠ  
ŢD^,˩ɬ̃Θ˺ĄΟ^ȧϟ΄̌ŉ¥̠˩¥Ɇ]1˰»ŢD˝Ƽ
̬ͅ^˩Θ˺2ΌUĈŉ4ˑĨf˘ŉ0˝ƼŉĄ̀ʖŉ -ȑФŴƗĤ
D#õ˩ΒƔó-ŉ̌̓«?ǶϢ˝Ƽ̬ͅ^˩#õɦƹĿż^0
Ę^0ňĘ^0˝Ƽ̬ͅȸÂ^0Ȇ˞^0ТȆ˞^̞1͘ŢDϞI
ɦƹ˩ϔɋĄǱΙ·,˰»1ɫϝQQȧŉ͗\ŢĎŉΘΠ˝Ƽ̬ͅ^˩ȷ
˫Ū΢1ͺ Ŕ·ŢD˝Ƽ̬ͅ^˩mΟgĄΟ^˰ »ĊƯ·ƍʊƑ˞˩
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Qȷ˝Ƽ̬ͅȸÂ^1ͤ!'̷90ƋY.ȺƯ·ƍʊ˩Θî$ϾΑ[ɇ˝
Ƽ̬ͅȸÂ,˩ ɦƹŬφɇφĳę̹·?˝Ƽ̬̦ͅ˘˩˾̔.4Seppelt et al.
2010ƌΊΘ1ȧơ»ȵȷȆ˩Ȍô̆d0̀ʖĄ˝Ƽ̞#õΑΒ˩¥̠ż
4Costanza et al. 1997Daily1997Daily et al.2009Polasky and Segerson
2009 Rea et al.20121ʽ͘q1¥̠ż˝Ƽ̬ͅȸÂ^ÙňĘ˷̬
¯˩űЖĄ#ω1  Ęf˘ŉĄĈŉŲФ˝Ƽ̬ͅȸÂΊő61M̨U˝
Ƽ̬ͅͷƯ˩。˫4Daily1997Costanza et al.1997MA2005 Seppelt et 
al.2010De Groot et al.2002,QQ͖;?˝Ƽ̬ͅŢDM̨˩Ȇ˞͘ƺ
ˤ?˝Ƽ̬ͅȾώ˩ŗΏ^2  Ę˝ƼŉŲФ˝Ƽ̬ͅȸÂ^Οgϫƈ
ȧĘСƼ˩űϸě΅,ɧĠ4Partial Equilibrium,Model˩Ĥ̀!ϟ΄˩
ĘϞɧĠ"ó̋˝Ƽ̬ͅȸÂ7Њ˲Fˌ̖ȩʽƺΑ?˝Ƽ̬ͅq1̬ͅ,
˩ȌmƾˉƩ[â̬ͅóΌ̭7Њ˩İɁ˩˲Fwň˩̬Ą˲F̬͛˩Ä
ƼϚ̒4Costanza et al.19973 ĘȑʉĄǚȿŲФ˝Ƽ̬ͅȸÂ[Ȑê
26˩̉µ̀ʖŉ1Ĥ̀2ΌƑ˞̀ʖŉ˩ȑʉŤĤDȀXǇ《
4Willingness-to-pay,˩ʙλ͗½oĄ˝K͗½o7Ą˩ζƂ^4Ø^ɚ
q1˝Ƽ̬ͅȸÂ˩^Ϟȩʽì͡äȤM̨˩ľĄРɼ4Costanza et al.
1997Liu et al.2010MA20034 ĘȀǦ¥̠ȑФUΛĳŔВ˩ɝuĄ
ȾάЯ̼[ƨ˩˾̔ϹΈȡ˟ D!Ϣ ʺ͎ЙǑţͦ˩Ţ˝Ƽ̬ͅ^˩kg
tƯ¥̠Ȟ˝Ƽ̬ͅ^˩ǬĹƨƨĘŽĶ˩̀ʖȆ˫Ф»ȩƯƲ#ωϱ4əǭ
̉Ɩ˳ʘʪȋɧ$ˑĨ˾̔((ÞЇʪ,Ц˰ȋǭ4Ɯ˕Ɗ̞2009ϟ΄˩
ÞЇʪóʘĢĒħʘ̀ʖȆ˫Ą˝Ƽ̬ͅȸÂ^ǬĹ˩ɵϑ.óʘÊĒħʘ
˩ȆλɵěĶD3ȵĶ˩˜ͥϗ·20ĘƬĶ̒Ɣ!Ʀć?¥̠˩̌ŉƾĄȷ
Ȇƾ1ϞIűЖƬЛϫϚ˝Ƽ̬ͅȸÂ˘ΜĘ˒ȷɜɎ"˩ͤώåŴ͘ȸǌ
\РΌǘ·ȳȷȆęΈϗĄΟg˝Ƽ̬ͅŗΏ^ƌĤDɭȀǦ¥̠˩ȑʉ1 
43ʘŹƇǎˤ¥̠.ňĘ˩ЈЯ  
ʘʐˑĨ˭ʕȧʘʐˑĨ̦˘m̬.˩ϾΌˑĤȾ˰˩ȧФ0âȞ0
¨̃ęǯǸM̨ʓÄŢʘʐˑĨƦć˩ɺƊ0ȆƑâχÇ1̦˘Ą¥̠Ƿv}
ǂĄwǭ4ð˚20131˒ ȷ˩ˑĨ˭ʕQQМ.Deͅ˭ʕǑʚâ˩ɺÄ¾0
，˘0Éŉ0˝，ŉ̞ͤʽˑĨΌ̭&˭ʕ˩̌ŉƾĄô˘ƾTňĘϑĶЈЯ
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